MINIMISSION - 1

INCREASING PRODUCTION

Application of nitrogen enhanced the pro-
duction of perfect and male flowers and also
extended the period of flowering. The yield data
revealed the superiority of Kodur 13/5 over the
. rest, Air layers performed batter than seed-
lings. Supplementary irrigation once in 15 days
during summeér months resulted increased pro-
duction, Leader shoot pruning during July-
August has been shown bast with respect of
increasing the yield of cashew, ’



Age. 10178) :
&) Effact of graded dosoe of NPK farti-
.~ Hzers on the prodnr:twrtv of layers
U '_ and seadiings
“{#C Mandal and N. Yadukumar) ’

'The skperiment aims at mvestlgatmg
- nutritional requirement - of cashew

trials (for-layer materials ‘and seed.
lmﬁs' separately) are in- progress since

8 with Nitrogen, Phosphorus - and
Po‘tasslum applied in three doses each

present dosages of the treatment
fevised since 1984 are : '

N . 260, 500, 760g/tree
P05 75, 150, 225g/tree
K,0 75, 150, 22Bg/ireo

wth observations such as ‘plant hei-

S

h‘rg 1983 showed more vigorous
Kyith for higher dosage of nutrients in
%ease of both seedlings and air-layers,

Yield data rac_o_rd'ed during 1986. ie

years. after,imposing the revised dos-
#s of treatment indicated that graded
8 of nitrogen was found to be highly

SEHER ‘of asr-layar plants The treatment
RRCEs ware nhot sigmfecant in the

variation in yield from plant to

'__aj'aa'f" pla'ms hoWeverL no conclusive
‘dvidence of P & K effect are naticed. The
 plot once again- ‘showed erratic
guits because of !arge variability in
om. p!ant to plam Ir'rterestmgly
"the avarage y;etdmg ‘ability of.

Nutritional studiss in cashaw

#its raised by svedlings amf alr-}ayers '

'9 '3 factorial conféunded design: |

d canopy spread recorded earlier

mificant with - a- Tinear trend only in’

of sendlings, mainly because " of

air-layer plants” (6.33 kg/tree) is almost

: thrarfeld to.that of seed!mg plants {(2.13
. kg;’tree) Table 1.
. resuits, the separate trial with seedling -

Based on the erratic

progenies is proposed to be dtscontmued.

Table-i Yisld of nuts {(kg/tree}

Air-layer

Nutriant Seedling
doses plot _ plot :
Nosp 5.58 213 .
Nsoo 668 268
- Naso - BT6 1.69
Pis 859 2.22
Pl 6.68 1.92

P 225 6.98 2.27

K 75 7.02 1.46

K 150 6.46 1.69
K28 5.52 3.26
Maan ‘213

8.33

Agr. 1{176) : (b} Response of high ylelding
variaties of cashew to diffarent levels
" of nitrogen
{N. Yadukumar, RC Mandal and
Thimmappaiah)

The expariment which is in progress
since 1983 at CPCR! Regional Station,
Vittal, aims at eva!uatmg the 8 promising.
varieties and thal_r.rgspgnse_to.the,da.ﬁerent
Tevels of nitrogen. The varieties viz. WBDC-
V, M 6/1, M10/4, M 44/3, T-1-Bla, A
18/4, 13/5 Kodur -and Bla-139-1 as
subplot treatments: three leveis of nitro-
gen viz., 250, 500 and 750g per plant
(keeping 125g P,06 and 125g K,0
constant) as one factor and two types of
planting material namely seedlings and

-epicotyl grafts as another factor constitu-
'~ ting as main plot treatments, the trial is

laid out in a splitplot design with two
replications.



Observations on growthcharacters such
as height, girth and canopy spread
recorded earlier (1985 indicated that
grafts growth was more vigorous than
the seedlings. N '

Among the varietias M 6/, M 10/4

~ and Bla-139-1 were found to be early in.
- fiowering, whereas the varieties M 6/1,
M 10/4, M 44/3 and A 18/4 have shown -

profuse flowering nature. With regard fo
duration of flowering M 10/4, M 44/3
and A 18/4 varieties have exhibited
short flowering phase. The impact of
fertilizer is seen with nitrogen application
causing protracted period of flowering.

Detailed observations on sex count
ware recorded (Table [1). it is noticed
that the perfect flowers ranged 'from
27.6 to 40.6 and mate flowers ranged
from 113.2 to 257.9. The varieties M 10/4
and M 6/1 have shown significantly more
number of perfect flowers. However,
with regard to total number of flowers,
apart from M 10/4 and M €/1 two more
varieties. viz. M 44/3 and 13/5 Kodut

also shows significantly moré number of
Table- il Distribution of perfect and male
flowers '
Treatments Flowers/pan*
Perfect Mals
Varietiog -
WBDC-V 30.9 146.9
M-8/ 325 228.2
M 10/4 40.8 2579
M 44/3 35.9 2231
A 18{4 35.6 206.9
. T.No.1 278 113.2
Kodur 13/5 39.1 213.0 .
Bla-138-1 308 - 150.2
Nitrogen doses (g{plant) '
260 34.5 1814 .
600 .30.9 185.4
T80 38.0 222.9

average valuas

flowers. The response to nitrogen
application in incréased production of
perfect and male flowers is seemingly
evident,

The yield data (Tab!e Il1) gives & broad
indication of the better performance of
Kodur 13/5 foltowed by the three Vridha-
chalam origin varieties namely M. 6_11
M 44/3 and M 10/4. It also indicates the
positive response to nxtrogen apphcatlon
at the recommended dose level of 500g/
plant. Comparing grafts viz. seedlings,
the results dre in confirmity with earlier

_fmdlngs that grafts perform better than

seedlmgs

Tabla Ill. Response of high yielding varietnes
of cashew to  different lovels of
nitrogen and planting materials
{Yiald in kg of nutsltrae)

Varisties = Nitrogen levals Mean Planting materiels

stn Nsm N?So Sesdlmgs Graftg
WBDC-V  0.22 €18 016 019 0.24 0.14
M 6;’_1_ - 061 043 016 040 0.29 0.50
M.10;’4 0.37 016 0.46 0.33 0.29 0.37
M 44/3 046 0.47° 0.27 0.39 0.17 0.62
T. i-BLA (.18 0.6 0.26 0.37 0.28 (.45
A-18/4 0.23 0.14 010 0.16 0.24 0.07
Kedur 13/50.30 0.53 0.75 053 0.32 0.74
BLA-139-1 0.23 0.52 0.04 0.26 011 0.41
Mean 032 0.3% 0.28 0.33 0.24 041

The experiment is still initial stage

and no definitive conclusions can be
drawn at present. Yield data for another
4-5 years from now to reach stabiliz-
ation wiillead us in identifying a suitable
variety which can be recommended for
this region along. with :ts nutrient require-
ments. :

Agr. 11 {178) : EFfact of irrigation on cashew
(N Yagukumar, RC Mandai) -

As such the ‘cashew. crop is an unirri-

gated crop. Howsver, if minimum water

resources are available, increased crop



“ptbduction may be. achisved by supple-

“penting  irrigation  with water saving
~toehmique. Therofore, an attempt is
't study the response of cashew to
fermentary irrigation during 2 flower-
phases, and work out the' critical
3s.‘of irrigation and economics of

} Fortnightly irrigation @200 litres
“water/tres during” -

!) MNov-Jan (firat flowering phaso)

il) Jan-Mer (socond flowerirg phasa) .
Nov-Mar {covering both phases)

Cc__n_.thl {no irrigation}

gedl on the results arrising out of
project, a full-flodged trial is proposed
-formulating appropriate treat-
mignis necessary for this study.

mentary irrigation, once in 15
ting summer months has resulted
sased crop production almost two
ofmpared to no irrigation (Table
swever, clearcut differences are not
“for the various irrigation treat-
tried.

Ef_fect of irrigation on cashaw

Netyield-(kg/tree)

" Pre-Treatment  Post treatment
AV, of, 2 vears 1987
- 1985 to 1986
3.60 5.33
292 . b.82
2.78 519
291

2.51

" Having observed  effect of irrigation
during summer months on crop produ-
ction,. a sepairata trial is proposed to be
laid out incorporating both irrigation

~and feft:hzer treatments.

Agr. iv (176} : Cashew based farming systom-
' Inter and mixed cropping
(RC Mandal, N. Yadukumar
and E. Mohan)

The experiment envisages to maximise
the economic returns in the initial period

_ of cashew orchard estabhshment through

cashew based farming  system  under
ramfed _candetl_ons in the Iaterite soils of

-undulating topography.

A trial consisting of ten treatments
replicated thrice was laid out in 1987 at
NRCC, Puttur aiming at finding out
suitable food crops, fruit crops, forest
tree crops and covér crops that can be
grown in the cashew plantations in the
first five years. _The treatments are :

1. Annual food crops
Cashew + tapioca
Cashew + pigeon pea

2. Frult Crops (biennlal and perennial)
_Cashew + pineapple
Cashew + papaya
Cashew + guava

3. Forest tree speciss
Cashew + casuarina
Cashew + subabul
Cashew + zcacia

4, Cover crops
Cashew + mucuna
Cashew only (control)

Among the annuals, tapioca hasyielded
6.25 tonnes of tubers/ha (duration 10
months) and pigeon pea vyielded 02
tannes/ha (duration four months). The
stand of other fruit crops and forest

‘tree species are establishing well and

a %



showing compatibility. The
‘ctop Mucuna bracteata has just covered
25 per cent of the ground space. The
experiment is still in initial stage. The
economic evasluation will-be. _uridert_ake'n
after & years to suggest the suijtable
crop combinations that can be grown in
‘the cashew-based farming system.

Hort. Bl (178): Effect of time and severity of
pruning in cashéw
(E Mohan)

Cashew yield mainly depends on the
canopy structure and the extent of poten-
tial lateral shoots that arise on the leader
shoots during the active growth phase.
Orchard management techniques such as
pruning helps in activating the dormant
buds and putting forth moré number of
potential laterals resulting in increased
productlon of hermaphrodlte flowers
and fruit-sat. To study this espect and
to fix the exact time and sustable method
of pruning aiming at: mcreesed ‘product-
ion, a field trial laid-gut in Ratidomised
Block Design with thres replications, is
in progress since 1984. Nine year old
seedling progenies of M 76/2 (VTH.539)
with average yield potential of 5 kg/tree
constituted the experimental material.
Two methods of pruning namely Lateral
shoot (mild) and Leader shoot (severe)
pruning was done during May to August
in 1984 and 1985. About 60 percent of
the shoots were pruned per tice and the
weight of biomass was recorded. It was
earlier observed that the - leader shaoot
(severe) pruning during July and August

Jsonths significantly outyields owver the.

rest and almost doubled the yield as
compared to ‘no pruning’. Pruning was
discontinued during 1986 to study the
after-effoct of pruning.

1"

- cover

‘to that of trestment period e,

The yield data for post-treatmant period
recorded in 1987 showed a similar trend
| leeder
shoot pruning during July and August are
found to be the best {Table V). it was
observed that the yield potential of all
the pruned trees is on the increéase.

One more year's observation to study
the real impact of after effect of pruning
and 2 separate large scale observation
trial for field testing the efficacy of leader
shoot pruning in July and August months
have been planned.

‘Table v. Effect and:ﬁteffsct of pruning

Treatments Av. yieldftres™ post-treatment
Menth  Shoot  for years . yield/tree
prusing  1984-85 and (kg)
13985-88 (kg -
May Lataral 5.14 7.94 -
Leadar 3.26 9.00
Jun Lateral 4.91 8.52
Laader 6.07 12.36
Jul Lateral 4.24 5.90
- Leader 9.22 13.03
Aug Lateral 7.98 8.26
Leader 9.36 . 12.76
Control 4.32 5.15
Co (P=0.05) 290 —

*Significant at 5% level

Phy. iit {176} : High density planting of

cashew {N. Yadukumar
E. Mohan and L. P. Misra)
This project aims at understanding the

growth behaviour and .production
potential of cashew under high density
planting system wrth major emphasis on
evalGating and recommendmg the most
suitable density of planting cashew trees
that may increase the crop production
per unit area.

The experiment was laid out at NRCC
Experimental Station (erstwhile CPCRI
Cashew seed Farm), Shantigodu during



1982 with five treatments {spacing. of
~  tres planting 8x8m, 6x6m, 4xdm, 3x3m,
~ and 2x2m accommodating 1586, 278, 625,
1111 and 2500 trees/ha .res_pect_iveiy)
mphcated five times,
- Growth measurements such as trunk,
gmh, tree height and canopy spread
recorded earlier {1986) have indicated
9 that trees spaced wider, yrew batter
"5 88 they were free from competition,
‘Based on the canopy spresd it was
* estimated that the trees in 2x2m, spacmg
haw fully covered the given area whareas
.tregs in 8x8m, spacing have covered

irr 3x3m spacing covered: seven-tenth of
'tha ground ares, As the area in 2x2m
spaced covered fully, pruning (on an
gvercge 231 2.4 kg/tree fresh pruning
_waight) was carried out during August,
1986. This was done to avoid over
crowding of trees and also to train tha
- frees ike “‘modified leader system™,

- ~Closely spaced trees (in 2x2m, 3x3m
and 4x4m spacing) vyielded significantly
more nut production per unit area than.
the widely spaced trees (Table VI). The
tanopy of the closely spaced trees (2x2m
and 3x3m spacings)  have completely
covered the interspaces and. therefore
it is proposed to cut and remove the aiter-
nate row in these plots, after observing
the yield pattern in the -ansu‘ing SBESON,

Table Vi Yield of ceshew in high densltv
planting (Xg) .

Treatments
. {spacing)

Nut weightfplat- Nut waight ha

6.05 181.63 -

7.85 226.50
19.75 §92.50
25.26 757.80
26.00 780.00
16.9_2' ; .
10.61

anly one.sixth of the ground area andtraes

Chemical control of pests
of Cashew (PSP V
Vidyasagar and

D. Sundararaju)

Ent. I (178) :

The experiment enviszges- to evolve
suitable chemical control schedules for
combating the major pests of cashew
effectively and econemically. This work
was initially started at CPCRi Kasaragod
during 1972-'73 aiming the pest manage-
ment of the serious pests of cashew like
Tea mosquito ( Helopsitis entonit) and
cashew stem and root borer (Plocaederus

_ farrugmeus)

Fleld control tnals against this pest
using insecticides like endosulfan, feni-
trothion malathion + fenitrothion and
phosphamidon ezch at two levels viz,
0.1% and 0.2% when applied as low
volume sprays revealed that endosuifan
et 019, was etfective in reducing pest
incidence or the inflorescence during
1974-'756. Another field control trial
using quinalphos diazinon, formothion
and endosulfan at 0.059% concentration
was corducted at Kasaragod- for three
consgcutive  ssasons  {1975-76 1to
1977-'78) also revealed that endosulfan
as the most effective insecticide in cont-
rolling pest population, followed by
quinalphos and formothion. A trial with
six insecticides viz. endosulfan, mono-
crotophos, quinalphos, formothion phosa-
lone ‘and fenthion at 0.06%, each was
evaluated against this pest at Goa during
1981-'82 season. Among them endo-
sulfan 0.05%, recorded feast damage
followed by monocrotophos, quinalphos
and phosalone.

The prophylactic control trial against
cashew stem and root borer using cashew
nut shel! liguid and coal tar individuaily
and in combination with aldrin 1%, was

41



taid out at Karnataka Government: Forest-

Piantation, Koila during 1974-'76, The
treatment involves application of above
materials to the trunk zone (including
exposed portions of roots: aiso) up-to 8
height of 60°em., twice in Apﬂ!-May and
October-November.

Field trials on. curative control of stem
and root borer
pymhrln plperomay bqusc:da, qlama-
thoate trichlorophin famproth;on, dich-
loroos applied as injections and drenchmg
the base), phorate granulas and alum:mum_
phosphide tablets = (applied “into the
tunnels on the stem) reveal that the
success of the gurative treatment depends
much on the intensity of
Eventhough most of the above insecti-
cides are quite effective in controfling
the grubs, .
zdvanced stages of infastation cannot be
saved. If infestation is detected in the
early stages even .swabbing with BHC
0. 1% suspension afier vemoval of the
affacted tissuss which- hathour - ienhatore

stages of the - pest is quite: _eﬁ__wtive The’
dead trees and those which are beyond

recovery should be removed from the
plantation for check:ng tha multiplication
of the species.

Studlas on stam and root borer contro} $

(s} Cheinical Control -

" The padding. msthod of epplica
monocrotophos @ 30
application of BHC10% dust@SOngtrea
in and around the hole of the trees were
dona at CPCRI, Regional Station, Vittal

using BHC, . carbaryl'

infestation.
. laboratory were

the trees in the medium and

- @xcept
_higher doze of 50 and 100 namas;’g, 40% :

campus. A total of 39 trees were treated
during January to April, During the last
round of obsgsrvation - taken in December
1987, it was recorded that 38. 59, trees
(15/39) were free of infestation(Table VI) -

Table-Vil. Chemical control of stem borar

" Stages of No. of Na. of % of
infasta- treat- trees . cont-
) t_ion: Iy ment removed  rob-
1. Early - - 23 . 9 39.%
2. Middle 10 B 50.0
3, Advanced § 1 16.7
Total : 39 15 386

{b} Effect of DD-138 Namatode on the grubs

of stem borer :

The stem borer grubs maintained in the
exposed to DD - 136
culture @ 25, 50 and 100 nemas/g body
weight through application of culture to
the cashew bark. After 15 days of treat-
ment, mortality in the grubs was observed.
Howaever, after 30 days of treatment,
20% -mortality ocoured - in all treatmants \
‘control.  In  treatments . with

mortality was noticed (Table Vlll)

Table-V!il Effect of DD-138 nematode on -
" stem and root borer {grubs)

St Treatment % of mortality

_ No. {dasade nemss(_g)_t' 1_5 days 30 days 45 days.

1 @ 26 NIl - 20 .20
2 @ 50 Nl 20 40
3 - @0 Nl 20 40
4 Control  Nil Nil Nl




MINIMISSION - 1}

INCREASING PRODUCTIVITY

A National Gean Bank on cashew has been -
established with 86 clonal accassions at Puttur,
Three selections namely VIH30/4-1, 40/1-1 and
707/3-1 have been identified among the germ-
plasm having an yield of mora than 85 kg/tree/
vear. Hybrid plants exhibiting very high yield
potential have been identified. Two selections
of the seedling progenies from Vridhachalam
(M 10/4 and M 44/3) have recorded maximum
yiald in comparative yield trial, planted at Vittal.
Biachemical analysis of tender tissues from
toferent (Tr. No. 24) and susceptible accessions
ravaaled that the proline and neutral lipid were
higher on susceptible accession. When the stem
- and root borar grub of cashew was exposed to
DD-136 cufture at 25. 50 and 100 namas/g body
weight, a maximum of 20-40% mortality of the
grub was observed. In vitro digestibility of
cashaw karnel protein from 21 varieties revealed
significant  variatal  difference. Softwood
grafting has been recommendsd for commercial
multiplication.



Collection, conservation,
cataloguing and evaluation
of cashew germplasm{KRM
Swamy. Thimmappalah)

_ieaﬁ. 1 {178) :

@ project which was initiated during
2. at CPCRI Regional Station, Vittal
8g6s the collection and
intenance of diverse genotypes mainly

utilize the genetic stock for crop
nprovement and also to serve the
8 of cashew research workers in

treening/evaluation purpose.

til the establishment of NRCC (1986)

‘of which 161 accessions have
nto a replicated trial at CPCRI
Station, Vittal andthe remaining
werassions are maintained at NRCC

related species such as A
psum A. Pumilum and A. orthonianum.
accessions namely VTH-2, 3,
12, 16, 20, 30, 34, 50, 77, 83
and- 150 identified for various

ts in the hybridization programme.

the lsad in establishment of a
Ceshew Gefn¢Bank (NCGB) at
dauarters, Puttur, with clonai
5. Fiftysix accessions selscted
vafuation from the existing
 ‘coliactions maintained at
have been cionaily multiplied
ted during 1986 in the NCGB
rew numbers NRC 1-56.

collections were made from
Kannada district of Karnataka
sist of diverse genotypes with
characters such as high yield

ying the germplasm material required -

or. 292 accessions have - been-

ntal Station ({erstwhile’ CPCRI'

Seed Farm) Shantigodu. This  ,ocnidey.  Plant habit, branching typs,

#ble characters have been utilised

ly the NRC for Césh_ew has

potential (10.75 kg), bold nut (11-16 g),
high shetling percentage (30-31%). low -
kernel count (157-168/lb), big apple
{200-250 g), thin shell, CNSL free,
purpie plant and field tolerance to tea
mosquito bug.

Six accessions evaluated fromi existing
germplasm of Shantigodu and 24 access-
ions from collection surveys in Goa,
were clonally multiplied and added to
NCGB assigning numbers NRC 57-62
and NRC-63-88, respectively. - The fisld
establishment of the NRC-1-66 access-
jons pianted during 1986 is to the tune
of 989 of which 119, of the “grafts have
praduced panicles.

Characterisation of 292 accessions
(seedling progenies is in progress. The
following tree-wise observations were

frunk girth, canopy shape, leaf length,
leaf breadth, number of laterals per leader,
date of first flowering, date of last
flowering, panicle shape, panicie langth,
panicle breadth, number of fruits per
penicle, ~coherence of nut to apple,
apple -colour, apple shape, apple weight,
100 nut weight, shelling percentage,
kernsl count/lb. and vyield/plant. The
range of wvariability recorded for some
of the characters is given in Table
2-1. Among the other related species
of Anacardium, A Pumilum has shown

“dwarfing habit. As it is a very desirable

character in cashew plantation, this can
be exploited in hybridization programme.

Sixteen elite trees of which 10 from
Vittal and 6 from Shantigodu based on
the norms of high average yield and bold
nut have been idantified from the germ-

- plasm accessions. Seven of the 10 elite

.'.17



Table 2.1. aanga of variab:litvfdoscrlptioﬁ

recoded  for soma of. the
characters in the cashew
germplasm o
Character s Ranae e
~ Flowsring season Octobar-Janusry. -
Flowering duratian 40-127 days . -
Harvesfing duration 35-105 days 5y

- Apple colour Ye1lbw, Pink Hgd
Apple ghape . Riuind, Pear, Lorg
Apple weight 30-150 g .
Coherence of nut to appls - Loose, Tlght
Nuz weight . 2 4-12.09.

‘Apple : Nuf ratio .4 1 12 t
Kemel : whole nut ration ’
{shelling percentage) 19.0-35.0

“'Ketnel waight 0:4-24.¢ -
Kernel countfIb 180-1200
Shell thickness 1.5-4.0 mm

‘trées identified  from Vntal accesslons

*

have exhibited yield potentiai over 8 kg
and nut we{ght above 7 g. “This- mc!udas

 the thies sslacﬁ&m“ nsmalv, VTH 30!4- f

Table z.z Bite:

40,“} land 107!3! whfch are proposed_
for releasé in the Karnataka region
because of their consistent better perfor-
mance over last.10 years. “Among. the.
6 elite trees identifled from’ Shantlgodu '
sccessions, VTH 174/48-and VTH B39/2.
_are observed to have yielded consistantly. -
~ high during the last nine years. ~ The not-~
yield. during 1987, mean yield, average
nut weight, shelling percéntage, kerfigt
count and ﬂnwenng habit,  for thesé -
selected. 16 . elite’ trees are given in
Table 2.2, - S
.Fresh collections from unexplored
- areas, continued = evaluation of the -
existing germplasm_for identification.of
diverse - genetypas _computerisation . of
~descriptor data and estabhshmem ‘of
scion bank: for the slite’ .mateérials. are-
some of the ams ot work proposed; 2
durmg nextiewviaars. ' :

S ean Wt} srwn Kool Flowering
Tree “"-’“"'_"’# oF shvorni . M{0) - ing% " Season Ouaion -
VITTAL ACCESSIONS . 2 T ' . - i
VTH 13/2 | M 76/1° 2800 11.74 7.0 250 261 Mid  Long -
30/4 | A 1814 -10.65 830 75 25.0 239 Mid lomg
40/1 1 2/9 Dicharla 710 885 9.2 286 212 Mid  Midium -
50/2 1 9/8 Epurpslam 835 960 7.8 27.0 = 216  Ealy Shon
69/2 | 13/8 Kodur _ 1760 . 974 71 242 264  Mid
92/2 1.13/8 Chendiputuka 11.30 850 B0  27.9 197 - Mid
10572 | 3/3 Simhschaiam 1876 842 7.2 300 216  Mid
107/3 1 3/8 Simhachalam 2530.. 8.02 7.6 288 217  Mid,
118/4 11 11/14 Kanir 11.30 4.92 80  27.6 202  Late
166 Layer tres No. 44 Vittal 400 | — 87 262 206  Mid
SHANTIGODU ACCESSIONS ' ' N
VTH 126116 (1546).T. No. 39 1050 7.0 83 328 . 163 = tLste
129/9 (1011) Tree No. 276 720 620 94 293 166  Late
174748 H 4-7 _ 21.00 840 58 336 234  Eary
194/12 H5/11 (B6 Sc) 399 660 95 307 1656  lawe
539/2 (1979) M 7842 23.90.. 670 67 - 283 240 .  Late
 852/15 (2122} 871/0-6 Peria’ 680 600 88 274 241 tLate
Tearty = OerNov ‘Short == 40-60 days -
- Mid = ng.

Late = Jan..Feb.

4. Mean yield for Stiantigodu accessions are based on 9 years data {1979-'87)

i8

Machum = 81 B0 clays

Long More than 80 days




The field establishment of grafts in the
comparative - yvield. trisl with clonal
progenies of 12 recommended- varieties
and the maximisation plot with M 10/4
and M 44/3 -are quite satssfactmy with
more than 95 percent of them _.have
commanced flowering.

The trial with seedling progames of 16
cashew types at Vittal were svaluated on
the completlon of 18 vears of orchard life.
Both on cumulative yield average and.on
1987 yield(Table 2, 3) M 10/4 and M44{3
wore found to be high yieiding with a
cumulative yield of 45.3 and 41.6 kg/
plant (11 years), respectively (4.1 and
3.8 kg/plant/year tesp.) Apart from high
yielding nature, they = had desirable
attributes to be dwarfing habit, compact
canopy and medium nut size. In
flowsring, they were mid-season types
with medium duration. M 44/3 bas
been found to be prepotent and suitable
for seed propegation. The experiment
has besn concluded. '

Table 23 Porformnca of 16 Cuhaw typos in

. must’ be based on sound

Stat !11{178) Daveloping an vield index for
"cashaw (8. Bhagavan)

- Assessment of any treatmant -effect of
companson of trea performances among.
various varletles!accessions aiming. at in
increased crop productaonl productwity
statisncal
ana!ysls of data. in cashew one observes -
that the actuai yleld may not represant _'
the true potentlal yield, bacause of Iarqe_
variations in canopy growth which iga
resultant of several extranaous_unpqntrol-
lable factors such as miortalities in.the
neighbouring plot, trees planted in slopes
of different gradation- etc. In such cases,
the basic  assumption of trees grown
under ‘uniform condifion is violated for
drawing any vahd inferences fromi the
data,

Therefore, this project is envisaged to
develop an yield index for cashew which -
gives ‘weightage 16 some of the inter-
related characters,

comparative vield trial at Viteal (1987)

Vanety . Soufca Mesn yig- Av. wt, ,-'nut Shel- Kemel
{VTH No.}) Id/plant {g) ling count}
; .(kg) % Ik,

Ansoor-| (1) Vengurla 2.47 48 . 239 380 -
Vetore-B68  (2) Vengutie: 3.80 5.2 24.4 373 -
WBBC-V (3)  Vengurla 3.73 4.7 27.0 333
Moregaon-1  (4)  Venguria 3.55 4.8 25.4 436
M. 6/1 {(10)  Vridhachatam 4,65 A9 26.0 355
M 10/4 (#1)  Vridhachatam 7.46 . B 28.8 348
M 44/3 {(12)  Vridhachalam 5.97 5.1 288 316
M 761 {13} . Vrdhachalam 3.34 4.6 24.7 400
Trea No. | {34) Bapatla 8.64 5.2 253 339
Tree No. 40 (35)  Bapatla 4.21 4.8 26.4 336
Tree No. 56 (36). Bapatla 3.61 BB 24.3 328
Tree No. 273(37)  Bapstls 3.44 6.2 26.5 313
Bla-139-1 (160}  Anakkayam - 2.40 49 265 334
Bla-256-1 (151)  Anakkaysm .. 236 5.3 23.9 350
- Bla-266-1 (162) . Anakksyam " 3.38 4.4 26.2 379
H-3-17 (153)  Anakkayam 347 5.6 24.3 320
Msan - . 3.95

CD for P, 0.05 248




i ted spots of the tree, num_ber of
gits/unit ares in 4 random spots of the
8, hiindred nut weight and the sctual
'd_(wt of nuts) ware recorded.

"ot preliminary  analysis, following
five_ characters were considered namely
ight of tree (X}, canopy growth (X2)
jich can be approximatad to a constant
mitlpla of product of EW and NS mraad
Awaga number of fruits / unit ares £X3).

undred hut weight (X,) and yield. (X;)

nharacters are :

A ¥ Xs X Xs
Xy 032 0.01 023, -0.12
© X, - 0.24 024 025
Xs 009  0.28
x" . ~0.59

rther attempts ‘will be mads to study
he dirdct and indirect effects in order to
measure the indicative contnbutmn at
wh factors.
“2) Another

study which aimed at

“of cashew from the plantations was taken
up for 3 plots.

-For the individual trees, yield forecast
.model proves to be quite satisfactory
‘(8% deviation) whereas ‘when applied
-for the entire plot, the dewat:on is to the
‘tune of 12%).

?ﬁs cotrelations worked out for the@e :

tisld evaluation of yield forecast. model

Phy. V (176} : Guelity -evalustion in caslrew
(K. V. Nagaraja)

‘The project aims: at the biochemical
charactetlsatlon of the cashewnut ‘and
apple of the released and pre-rateased
promising varieties. This project was
started at CPCRl Regional Station,
Vittal during 1984 and a total of 16
accessions planted under Comparative
Yield - Trial have bsen characterised
with respect to kerne! protein, sugars
starch, amino acids, etc. Cashew apples
from-these actcessions have also been

- chardeterised with respect to ascorbic

acid; sugars; afinoacids, phenols and
tannin. .Cashewnut shell’ iiquid from
sbove accessions was estimated as
phenol and reported. The details of
work carried out in this projsct is given
in Table-l.

Biochemica! analysis done in the
apples of 16 high .yielding varieties have
revealed variation between accessions
with respect to abscorbic acid, phenois
and tannin.  However variation in
sugars and amino acid was not significant.
The accession M 10/4 is having maximum
amino acid and sugar with comparatively
less tannin. The protein content among
the varieties varied from 339-43. 76%
(WBDC-V). M44/3 and Tr.50-Bla contained
more than B0% aminoacids and for rest
of the characters, ‘the variation -was
non-significant. ' '

.3 267 3.8 (UE)

Plor No_. of For 20 selected trees For the plot
trees. Est av.”  Act. yld. Over ast. - Est, av. Act. yld, Ovar est. XnXn
{N} vid. (kg) (kg) Und. ast. yid. {kg) (ka) Under est,
. &
1 140 77.0 75.0 2.7 (0F) 453.07 41038  11.9{(0E) 1.65 1.41
2 127 118.0 1222 3.4 (UE) - 515.34 415.68 24.0 (OE} 2.45 1-69
888 902 1063.35 82696 287 (OE) 1.70 1.55




-1)  Varietal resistance to tea mosqmto
bug (TMB) .

The screening of the germpiasm agamst

tea mosquito was continued -and 3 total

of 8 accessions were studied for their

reaction to this bug '(Tab%aZ'}) They
‘showed a reaction. frem - M@derately
Susceptrbla to Highly - S&scept;bte.--

the laboratory, the tolerant: types showed
feeding lesion on thé mid-rib, where £ 13
the susceptible shoWed marks on.leaves-

shoot and midrib.  The difference in the

_ cuticle of these types are being atudied

' 'Tabia-z 7 Reaction of TMB to differarit
' cashew acaemons o

Accession Scora_ Raactlon _
1. VTHAT 41 Moderstoly suscaptible the nymph populahon can be mamtamed
5 VTH-18 B0 Susceptiblo : up to 708 (Table-2 9) Dus to high !
3. VTH-14 "6.1  Highly wscepubia : temperature in the summer, the mortsmy :
4: VTH-79 7.0 - Migtily susceptible in early instars was h:gh and hence only.
6. ViH-187 7.0 ""'9““' “""""“b"’ 18 nymphs were maintained durlng May.

in the laboratary was continued and with

The tolerant -types (eight no.) collected-
from Goa and KGDC Kunthur have been’
planted in a block for future studies.. -
-2, Biochemical characterization
Samples from both ‘tolérant (T r.-No, -
-24) and -susceptible trees coflected. from"
KCDC ' Kunthur  were analysed for the
various biochefnical, constituents such.‘i‘
as phenols, O-dihydroxy phenols, sugers, -
gminoacids and proline and relative
distribution of orgamc ac;d and I:ph:ls'.__;
“(Table-2.8) : ;

3. Mass rearing of Tea mosquito 'bug_
Standardized technique of rearing TMB ;

the prasenttechmque, it was found that

Tnblo-z 8 Bmalwmfcal aﬁdvm of. suoeuhnt tissue

Shoots

Bfocherawsl _ _ _ .
Constiteents 15 S Susceptibie Tolarant” Susceptible :
(Tr. No 24) ’ {Tr. No. 24} S

1. Phenols [mg/g) 1. sai 1371 044+ 0.31 3 !
0.32 013 0.076 0.046

2. O-dihydroxy- 0.468 4 0.827 & 0.09 & 0.09 &
phencls {mgfg) 0.078 006 0 01_9 0.01-

3. Sugar (ﬁ\ga"ﬂ) 17.0%¢ 1491+ 138+ 128+ S
45.4 R 2] 2.85 1.62

4. Aminoscid 0,164 £ 0234 4 0075+ 0178% )
~ (mg amino N/8) 002 0.075 T 004
8. Proline 0.046 3 - 0.08 4+ 0.027 & 0039+ °
{mgfa) 0.008 0.07 0003 0003

6. Organic acid (% of total) - I - "
citrie 226 - 22.8 1341 7.6 _ .5.'_-
oxalic o 14 77.2 86. 9‘:; - 824 4

7. Lipids (% of total) o . ;
Neutrs] : 295 449 35,0 399

. Glye 217 -21.3 2098 . 138 .;
 Phospho . 428 337 440 . 485




m.-z.s Laboratory rearing of TMS8

No. of Instars

_ Meonth maintained

Jan 1987 709

2 Feb 1987 371
© Mar 1887 216
Apr 1987 220
" May 1987 18
June 1987 215
7 July 1987 150
| hug 1987 137

4. Population dynamics of Tea
mosquito bug in the laboratory

As in the previous year, in all the
months, from January-August, females
were outnumbsered by male in the. ratio
of 1:2.20, 1:1.61, 1:1.48, 1:1.69, 1:1:6,
1:1.98, 1:1.61 and 1:1.27 respsctively.



Hl-(176) : Propagation studies in

' cashew {Room Singh) -
The project was initiated duting 1977

it Cashew Seed Farm), Shantigodu.
ins at standardising the techniques
ﬂ’eé_miva propagation of = cashew
dsiermining ‘the optimum time for each
-studying the feasibility of
Iatmg unthrifty young and adult
rough side graftmg or topworking
. comparmg the performanca of
ds ralsed thrm:gh seedlings and

_.-observational trial to study the
was initiated in 1977 has indicated
rity of air-layers. The air-layer.
-31.29, :ncreased vieid. omt
piot

iques have bean standardised for
ing, petch budding, epicotyl
softwood grafting and veneer
_ The sultable period for each of
wethods are.as follows:-

A RCC Experimental Station {erstwhile .

performance of layers vs. seadlings

“Method period
Air Jayaring Jan-Mar
Patch budding - Apr-May

" Oct-Dec
Epicotyl geafting,

. softwood grafting,

venaer grnftmg . June-Sep

The most notable achievement of this
project for the work carried outin 1985 .
and 1986 is the success of vegetative
propagation in cashew. Among the
varigus methods of vegetative. propagatlon
tried, soft-wood grafting. method was
found to be the best with an average
success of over 60% and the success
percentage heing more than 809, for the
grafting done in monsoon months.

Standardisation of grafting techniques
The two methods namely softwood and
epicoty! grafting were sgain triad on large.
scale for gorrfumsty of the results achieved
duririg the previous years. The veneer
grafting method was not attempted as
it did not give satisfactory resuits during
1985 and 1986, Ameng the twomethods,
softwood method once again reaffirmed
the superiority with an average of success
of 67.89%, as sgainst 3023%, success
in case of epicotyl method (Tebie 3.1)

-*romnation maethods and lts success

Epicotyl

_ - -Softwood
No. done No. success  success % No, done  No. success  success %
400  P3 30.26 400 73 18.26
1400 596 42.67 400 _ 87 21.76
2700 1668 58.07 400 g8 24.50
1690 1038 61.42 400 116 29.00
. 2080 1382 67.09 400 146 38.50
4510 3909 84.79 400 176 43.75
5200 3042 75.81 400 169 . 39.75
" 5000 3528 70.56 400 138 3450
- 1850 . 1285 ' 66.89 400 - 127 31.76
1230 . 488 37.86 400 . 90 22.50
28300 - 17887 - 67.89 4000 1209 . . 30.23




With regard 10 the period of propa-
gation, July month proved 10 be -best
with 84, 79% success for . soft - wood
method and 43. 75% success far eplcotyl
method. However; mOnsoon months
{June-Sep.) yave better’ succoss ﬂercen-
tage for both thd meﬂwds. - :
Top-Working: —~ -~ -

Top working to’ rsjuvenats unthrrftv
cashew trees into- das:rabie high
yielding vanety was attemptad Thirty -

- two trees ‘- were headed haﬁk #nd 27 top

worked trees among them have survived

with success percentage: of ‘more than |

80% - when top warked ditring - Apr-July.
Every sprouted tree gm 30 to-50. éprotits
after about 80 days after: bahoading. The

. grefting was done from...luns toSepm:bar.

_1987 The. exce__ss Sprouts were: rsmoved
and dnly 12'to 15 sprouts pér’ treé were

-graftad by softwood . methesd 30 that a.

' m_inimum riimber of 4 105 gwfmi shoow
may b& obtained: m thnﬂfma! Suiection.

An ohsetvatmi triat wag ::ai‘bducteﬁ to
study the ef!act__ of nipping OREOT tWo

pair of leaves inthe seediings béfore the -

grafting.is dane. A total number qf'-:.‘_f:750'
seedlings were nipned off and the results

indicated that nipping off leaves ‘whather .
one or two pair of leaves. is . dsmmmed

to riormal’ growth w:th SUCCaSS percan

tage of -grafting” done” difr’fng Octobét =~
giving 58%2nd 53% respectwsiy whereas -

the control gavt 75 8%.

Extn. 1 {176) : Tesining “of axiapsion and
" resaarch: worke; '_nd fsrmers_ '

L cashéw
vegetative .
- condtiicted -

producgton ch
propagatro_n_ -

. -'_..ﬂl'el
regularly ~for- research and -
extension workers and farmers, Till 1987,

n

. viz. jons on “Cashew Production .Te
v - nology™ émd two on. "Vegetative proj
- and - gation of. BasheW” weére orgamsed.
bsmg

five training programmes (5days duration)*
un cashew produwon -technology and’
ten fraining pmgrammes on vegetatwe'
‘propagation . " of -cashew . have m%

. coriducted: (Tabie-S 2)

Tnbfa-s 2 Tralning progmmmas conddctad an’

' gashew  produttion “techniology/;
vegetative propagation of asbs'

since 1983 under MSCP .

Training . Dugation: - -_No.of_ R
‘programms Date (days) - participants =~ .
Cashew production T8:24 Apr S \ o
" technology '83 7 22 c
24-28 Apr .. o
‘84 - 5 7f -
11-15 Dec
84, i 2> 43
7-11 Jan ¢ |
‘g8 - B Bf .
89 Jdan- 70
‘87 - 4
: 'Vsnetativeﬁp_rop'ahtion:' : . -\ .
of cashew 4.7 Oct - '
' ' ‘83 - 412
11-14 Sep
84 - 4 B
14+17 Nov oo
T 4 4.
69 Ag .}
‘86 4 3
36 - Sep 84 -4
‘86 4 3}
811 ot T |
86 . 4 6
21-24 0ct'86 4 2
28-31 Jul'87 4 19 -

2628 Aug'B7 4 28 J'

‘A total" of three trammg programs

field worlmrs and deve!opmentaf agenr:
.in-order to popularise irﬂproved packs
of practices for cashew and to establ



% orchards and nurseries for

grganizations  such as NABARD,
State Farms, Department of
re / Horticulture from different
Agricultural . Universities, Forest
ion Corporations/ Forest Develop-
Corporations/Cashew Devalopment
ations have participated and under-
the training (Table 3.3)

f80 a 6 months training progremme
_Cashaw Cultivation has  been

8l programme.

“Training programms conducted
_during 1987 at NRGC Shuntioodu

Cashew
production  Vegetative propagation
technology |, ‘of cashew '
6-9.J8n

" 15

I Bl
i lanwaguwn
prlivecow

-
-
w0
g
[+

#43iProduction of parental materials
and breeders stock of cashew
(EVV Bhaskara Hao)

objective of this project is to
fate the production of pianting
of raleased varisties in cashew
erent  University centres and

 Fifty four officials belonging to

d 10 a formgn trainee M. Pham_
Nguyen from Vietnam under the

26-31 sy 2620 05

- National _-Reééa_rc-h_ C_entr_e for Cashew, in
-order 1o support the cashew development

pragrammes in the country. During the

" VI Plan. under the centrally sponsored

schemes; it-is proposed toestablish atotal
of 45 units scion banks in different cashew
growing states, namely Karala {9 units)

-Karnataka (7 units), AP (6 units), Tamil -

Nadu (11 units), Maharashtra and Goa
(3 units) and Orissa and West Bengal
{9 units) This programme was taken up by
different implementing agencies during

/1986 ‘and 1987. The University centres at

Madakkathara (KAU) Bapatla (APAU) and
Venigurla (KKV) .and NRCC have taken up
generation of planting -materials to
support this programme, . Vengurla centre
has preduced a total of 42,240 grafts of
varietiss V-1 to V:b of which 10,180
were supplied to different government
agricultite / horticulture  departments
and forest development corporations.
Madakkathara centre could produce 1520
grafts of BLA-139-1, NDR-2-1, K-22/1.
H-3-13 and H-3-17 of which 80O grafts
were supplied to the Government agencies
for establishment of budwood orchards.
Bapatla tentre has releasad BPP-1. to
BPP-6 varieties for cultivation -in Andhra
Pradesh and 3000 grafts of these
varieties were produced during 1986-'87.
About 2000 grafts of these released
varieties were supplied to different
agencies for establishment of budwood
orchards . as wel! as clonali orchards.
The NRCC has supplied major portion of
the demand from implementing agencies
of centrally sponsored schemes. The
materials supplied in different varieties
is as follows : :



All India . Co-ordinated Cashew
mprovernent Project has seven centres

uring Vil Plan, The major achievements
f the progress are summarized below :
ROP PRODUCTION

“Breading : _ _
Germplasm  collections are being
sintained at all the centres. A total
of 127 germplasm col!ect:ons ara
“available at Bapatla, 47 at Bhubaneswar,
f 75 at Chintamani, 81 at Jhargram 93 at
F- Madakkathara 157 at Vengurla, and 179

. were identified at Bapatla. (T. No, 71
- T. No. 210A, T. No. 209), Madakkathara
b (M-1-2, A-6-1 and A-6-2) and Vridha-
- chalam(M 26/1, M 15/4 and M 26/2)which
k. have high yiéld potential. in the varietal
L evaluation trials superiority of released

P at Bhubaneswar, T-40, Vengurla 36/3,
E M 10/4 and Hy 2/12 were found to per-
- form corsistently better than aH other
E types. BLA-39-4 was identified as best
[. vielder under Jhargram (West Bengal)
. conditions. '

I Priority has been to breed bold sized
E' nuts in hybridization programmes. At
f- Madakkathara two hybrids No. 1602
I and 1591 produced nuts with* 10 g nut
¢ weight. These hybrids also recorded an
.. yield potential of 24-29 kg/tres/year In
~ 13th year of orchard life with an average

Hybrid 1598 recorded best mean vyield

ith a budget allocation of 53.33 lakhs -

| &t Vridhachalam. Based on evaluations .
j carried out so far @ number of glite: types

| varicties from Bapatld, Vengurla and
. Med:kkathara was confirmed. In addition,

" grafting technique,

yield of 8-10 kg/tree (10 year. average).

SUMMARY REPORT OF AICCIP

(for past 10 years) of 133 kg with
a shelling percentage of 409 which is
probably the highest recorded at any
centre. At Vengurla Hybrid-No. 38 and
24 recorded highest yields. At Bapatla
in additionto 2/16 and 2/15 feported

" garlier, 3/13 and 3/5.were identified. as

promising hybrids with. 5 to 6 g nut.
weight. . :
Horticulture: .
Standardization of vegotatwa propa-
gation is in progress -at .all the centres.
Subsequent . t6 = Horticulturai Group
meeting in August, 1986, ail the centres
exgept.Chintamani, -adopted softwood

- grefting with-higher percentage of success.

At Bapatla 61:87 percent success was

recorded in November to March. At
Jhargram September and November
months recorded “highest success

(27-32%,) in softwood grafting and 70%
success in /n situ grafting in the month-of
September. Side grafting was also found
to be successful in the same month. At
Medakkathara ‘success rénged betwean

- 42 to 47 percent in May-June and

Qctober. Varistal  differences were
noticed in studies on varietz| response to
softwood grafting. Adopting softwood
Venguria centre has
produced over 40,000 grafts of released
varieties,

CROP MANAGEMENT

Manurial trials are in progress at five
centres. At Jhargram  the data on
manurial trial indicated that increasing
levels of nitrogen significantly influenced
nut vield and plants receiving highest



level of nitrogen (600g Niplantfyea‘r)
gave 83.2 percent moreyield over lowest.
dose (200g N/plant/yeary Nxp and NxK

interactions were significant and best.

yield was recorded in N; P K, (6009 N,
300g P,05 and 300g K;0). [n older
ptantations which was unfertilized in
initial years (9 year old) response to
nitrogen was marked. At Vengurla
NxP interactions were significant and
yield. At Vridhachalam also NxP inter-
actions were significant, confirming that
for realising response to higher level of
nitrogen application of phosphorus is
necessary. Dose of 500g N and 200g P05/
plant/yesr was found to be the best.
Considering the 'mandays required. and
response td different- methcds of fertilizer
spplication, it was concluded that
- broadcasting the fertilizer in entire drip
zone in circular band application betwaen
1.5t0c 3.0m from trunk is most efficient
and sconomical,

CROP PROTECTION

For the control of tea mosquito, endo-
sulian, monocrotophos, carbaryl, and

“that while - quinsalphos,

methyl parathion were. effective in
different locations. Pooled analysis of
four years data of Madakkathara indicated.
‘endosulfan,
monocratophos and  dimethoate are’
equally sffective, the yields are higher in
plots treated with quinaiphos.

The control of pests in foliage and
fruiting season monocrotophos was found
to be effective at Bapatta for control of

flower thrips and leaf miner, endgsulfan

quinalphos and metliyl parathion were
effactive at Madakkathara centre and for
flower ‘thrips monocrotophos, carbaryl
and dimethoate at Vengurla, '

In the studies on stem and root borer
bast method of prophylactic treatment
was found to be coal tar+kercsene appli-
cation on trunk at Vridhachalam, while
carbaryl application gave best protection
at Vengurla, Both stem padding and
foot feeding of monocrot‘ophbs were
found to be effective whan treatment was
given in aarly stages of mfestatlon



b Ent. IV (176) : Studies on the root and stem
b borars of cashaw.
{Mariamma Deniei)
1983 to 1988
_ ACCOMPLISHMENTS
j° This project was initiated during 1983
| at CPCRI, Vittal to study 'in detail the life
i.cycle of the root & stem horets of
shew with a view to contrel the pest
> population by Chemical control and
F Biological means.
 a) . Biology :
L. The biology of Plocsederus farrugineus {L.)
¥ (colsoptera : Cerambycidae: Cerambycinae)

Fis oval, pale white in colour (length
f4.12 mm and breadth 1.9 mm). Seven
k'and six instars in grub phase of female
| and males, respectively were observed,
| The prepupal grub makes. a chamber with
'_"powdary frass and a caicereous cocoon
f within the chamber. Sometimes, chamber
F and cocoon were not formed, but excre-
Etion of calcium carbonats was seen
} around the prepupal grub and the pupae
[ gradually moulds into a open pupa,  The
length and breadth of cocoon was 3.9
band 2.1 cm, respactively. :
[ Dimorphism is seen among adults.
¥Malo is small and antennae is longer
L than the body length wheraas female is
stout and bigger and antenna is shorter
kTabie 1

f was studied in the laboratory. The egg

than the body length. The pre-oviposition
period of female was between 3-7 days
and oviposition” period ranged beétween
& to 57 days. The fecundity ranged from
b to 56 eggs. The post-oviposition
period was to one to three days.

" The data recorded on the life period
of different stages are given below :

b) Seasonal incidence and extent of
damage :

The egg laying was noticed from
November to June on the trunk of the tree
up to cne meter height, on the exposed
roots, on drisd leaves and the .soil
adhering to the base of the tree. The
egys were seen in cracks and trevices of
bark and space between branches amer-
ging from ground level. Eggs were never
noticed on the smooth surface of the tree.

" The feeding -on the bark by first instar
grub couid be located near the site of
oviposition. In the beginning, powdery
frass at the point of attéck can be seen
and gummosis can be noticed within
few days of initial feeding. Trees above
two vyears of sge were found to be
attacked by this pest. A single grub
could kil} a two year old cashew tree by
extensive tunnslling the bark, More
than 40 grubs were found damaging a
single 15-20 year old tree.

Studies on lifa history of P. ferrugineus

Egg Larval Pupal N6. of days No. of days Adult
Sex period pariod perfod -from epg to " -from egg to longivity
{days} {days) (deys} adult adul{ death {days}
" Mate 4-10 106-182 77-198 . 215-365 250-411 31N
(6:8) (145.9) (121.9) (274 50) {315.6) (43.6)
Femmate 5-10 123-212 81-194 230-381 246-431 8-60
(6.2) {169.7) {124.6) (300.3) (334.1) 31.9)

Figures in parentheses indicate mean values



Field-emerged adults were . noticed
from November to June and were also
attracted "to fluroscence lamps during
night time. In the laboratory, P. ferruginsus.
is able to.complete the grubs phase on,
sap wood of cashaw and . Kapak . t:ea
{Ceiba pentandra), . The gapwod of. mango
was not preferred by the grubs and atl
grubs wera dead within 2 or 3 days.

C. Control

i} Biolegical control:

A fungal disease caused by 'Metgrﬁrzium-
- anisopliee was observed on the grubs. The

fungus was_ isolated and pathogenicity
was also confirmed in the laboratory.

ii} Chamical controj:

The chemical treatment consisted of
stem padding treatment of monocrotophos

@ 10, 20, 30 m| and raking of 500g HCH'
per tree in the soil around the bole region.
The padding was done above the point

of attack in the heeithy tissue at one or

more points according to nature and:
At each

extent of damage by the insect.
point, a fiap of live bark for an area -of-
30 cm? (645 cm) was peeied out and a
layer of absorbent cotton wool was
insorted in between the flap and trunk.
region. Monocrotophos was slowly
poured in the cotton wool The bark
was kept-back and tied tightly. The cut
ends were-closed with fungicide {copper
oxychloride) treated wet clay,

~One trial at Aryapu KCbC plantauqn
- and two trials at CPCRI Vittal was
conductad from 1383 to 1986: The
results revealed that 31 3% and 62.59%,

,control were achieved atAryapu and Vittal,

Tespectively when the ' tréatment was
given at the initial stage of infestation.
The.trees with medium and advanced’
stage mfestatrons had shown least
control, :

iii} Atractant:

The silk cotton tree logs (1 .5m long x
0.16 - 0.3m width) smeared with
cashewnut shell liguid (CNSL}) were
placed in the endemic areas. The logs
were placed at random during 1984 at
an area of 10 ha during. July-August
(10 logs) and October-November (1 21ogs).
Egg laying of orientation of the adult or

" infestation by grubs was not observed in

-all these logs. During 1985, the
experiment was repested with 20 logs.in
the same area in which one log was
found infested by stem borer grubs. The
cashew trees situated inthe vicinity of
CNSL treated silk eotton. tree log, were:
also -infested. Tha amell of CNSL was
observed even after 4 months application.

d. Other Studies o
~ During survey, in South Kanara district
of Karnataka, P.ferrugineus L. was.
commonly encountered. However, two
other species viz. P obesus Gahan and
Batocera rufomsculeta Dg. (Cerambycidae:
Laoniinae) were also noticed in fow
locations.

Secondary infestation by jewel beetle,

Bgiinota prasina Th. (Buprestidae) and species
of scolytld beetle were seen On stem

- boter - damaged cashew treas, Besides

cashew P. ferruomeas was found damaging
silk cotton tree and Diospyros sp.
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